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MICROWAVE OVEN AND LATCH BOARD IN THE MICROWAVE OVEN 

Technical Field 

The present invention relates to a microwave oven, and 
more particularly, to a latch board of a microwave oven in 
which a microwave oven can operate more stably by increasing 
a difference in operation time of a monitor switch and a 
circuit switch. 

Background Art 

Generally, a microwave oven is a device that is used to 
heat food by radiating microwave generated from a magnetron 
to the food when electric current is applied to electric 
components of the device. Such a microwave oven is 
classified into a household microwave oven having a small 
magnetron and a commercial microwave oven having a large (or 
a plurality of) magnetron (s ) . 

The microwave oven is further classified according to a 
heating method into a glass tray method rotating the food and 
a stirrer fan method scattering microwave radiated into the 
cavity. The former is generally applied to the household 
microwave oven while the latter is applied to the commercial 
microwave oven. Meanwhile, since the commercial microwave 
oven is generally used at convenience stores where the 
microwave oven is frequently used and restaurants where a 
large amount of the food should be quickly heated, the 
commercial microwave oven needs relatively high power output 
compared with the household microwave oven. 

Since the microwave oven cooks the foods by radiating 
the high power microwave into a cavity, it should be careful 
so that the microwave cannot be radiated when a door is in an 
opened state. If the microwave is radiated when the door is 
in the opened state, a fatal accident threatening user's 
safety may be caused. 

In order to control the radiation of the microwave 
depending on the opened/closed state of the door in the 
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microwave oven^ a latch is provided at an inside of the door 
of the microwave oven and a latch board is provided at a 
front side of the microwave oven'. An operation of the latch 
board is controlled by the latch. In more detail, the latch 
5 board fixes the latch such that an automatic opening of the 
door is prevented. Also, when the latch is inserted and 
locked into the latch board, the closing of the door is 
correctly detected and the operations of the magnetron and 
the microwave oven are controlled. 

10 An operation of the latch board will now be described 

in brief. A motor switch and a circuit switch are provided 
on the latch board. The circuit switch is provided with one 
primary switch and one secondary switch. The monitor switch 
controls the on/off operation of the monitor of the microwave 

15 oven and the circuit switch controls the on/off operation of 
other drive circuits, including the magnetron, of the 
microwave oven . 

Meanwhile, the switch performs the on/off operation in 
association with the insertion of the latch. That is, when 

20 the latch is inserted, the monitor switch is first turned off 
and the circuit switch is then turned on at predetermined 
time interval. Specifically, when the monitor switch is 
first turned off and the circuit switch is then turned on, a 
predetermined time difference occurs between the two 

25 switches. It aims to prevent the voltage applied to the 
primary switch from directly flowing through the secondary 
switch. J I 

In the related art latch board, however, the time 
difference between the on/off of the monitor switch and the 

30 on/off of the circuit switch is short. Thus, the voltage 
applied to the primary switch frequently flows through the 
secondary switch directly, so that the circuit is shorted. 
Like this, if the circuit is shorted, a fuse is disconnected 
such that the microwave cannot be used any more until after 

35 service- Therefore, there is a demand for a latch board 
structure that can increase the difference in operation time 



2 



wo 2005/038351 



PCT/KR2004/002636 



of the monitor switch and the circuit switch. 

Disclosure 
Technical Problem 

5 Accordingly/ the present invention is directed to a 

latch board structure of a microwave oven that substantially 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

An object of the present invention is to provide a 
10 latch board of a microwave oven, capable of increasing a 
difference in operation time of a monitor switch and a 
circuit switch. 

Also, another object of the present invention is to 
provide a latch board structure of a microwave oven, capable 
15 of making the microwave oven operate stably through a stable 
switching operation of a switch in opening/closing a door. 

Technical Solution 

To achieve these and other advantages and in accordance 

20 with the purpose of the present invention, as embodied and 
broadly described, there is provided a microwave oven 
including: a cavity into which food is loaded; a door for 
opening/closing a front side of the cavity; at least one 
latch formed at an inner side of the door; a latch board for 

25 supporting the latches when the latch is inserted thereinto; 

a monitor switch and a circuit switch, provided on the latch 
board, for performing on/off operation to control the 
microwave oven; a first lever having one end contacting with 
the monitor switch and the other end contacting with the 

30 latch, the first lever rotating to turn on/off the monitor 
switch; a second lever having one end contacting with the 
circuit switch and the other end contacting with the latch, 
the second lever rotating to turn on/off the circuit switch; 
and a protrusion part formed at a periphery of the first 

35 lever and protruded from a portion with which the latch comes 
in contact, such that if the latch is inserted, the monitor 

3 



wo 2005/038351 



PCT/KR2004/002636 



switch operates before the circuit switch, and if the latch 
is released, the monitor switch operates after the circuit 
switch . 

In another aspect of the present invention, there is 
5 provided a latch board of a microwave oven, including: a 
monitor switch including a monitor button operated by a first 
lever, an internal contact point of the monitor switch being 
on/off by the monitor button; a circuit switch including a 
circuit button operated by a second lever, an internal 

10 contact point of the circuit switch being on/off by the 
circuit button; a first lever hinge for hingedly fixing the 
first lever; a second lever hinge for hingedly fixing the 
second lever; and a protrusion part protruded from one side 
of the first lever in an inserting direction of a latch. 

15 In a further another aspect of the present invention, 

there is provided a latch board of a microwave oven, 
including: an inserting hole into which a latch is inserted, 
the latch being formed at an inner side of a door; a 
plurality of levers provided inside the inserting hole; and a 

20 plurality of switches, selectively coming in contact with the 
lever and the latch, for controlling on/off operation of the 
microwave oven, the .switches including a monitor switch, 
wherein the plurality of levers include a first lever for 
controlling oh/off operation of the monitor switch, the first 

25 lever being formed in an approximate triangular shape and 
having a hinge formed at a first edge, a pressing part formed 
at a second edge to come in contact with the monitor switch, 
and a protrusion part formed at a third edge to come in 
contact with the latch more rapidly. 

30 

Advantageous Effects 

According to the present invention, a difference in 
operation time of a monitor switch and a circuit switch can 
be increased when a door is opened. Also, due to the 
35 increase of the difference in operation time, the circuit 
stability of the microwave oven is secured such that the 
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microwave oven can be used more stably for a long time. 

In addition, a latch board can be configured with a 
simple mechanical structure. 

5 Description of Drawings 

FIG- 1 is an exploded perspective view of a microwave 
oven according to the present invention; 

FIG. 2 is a perspective view of a latch board according 
to the present invention; and 
10 FIG. 3 is a plan view of a first lever applied to the 

latch board. 

Best Mode 

Hereinafter, a latch board of a microwave oven 

15 according to the present invention will be described in 
detail with reference to the accompanying drawings. 

FIG. 1 is an exploded perspective view of a microwave 
oven according to the present invention. A structure of the 
microwave oven according to the present invention will now be 

20 described in detail with reference to FIG. 1. 

A microwave oven according to the present invention 
includes an outer case defining an outer appearance, a cavity 
20 into which food is loaded, and an electric component 
chamber 30 receiving a plurality of electric components. 

25 Also, the microwave oven further includes a door 40 installed 
in a front side of the cavity 20 and a latch board (100 in 
FIG. 2) installed in a rear^ side of a front plate 15. 

A structure and operation of the respective elements 
will now be described in detail. 

30 The outer case defines the outer appearance of the 

microwave oven and protects the cavity 20 installed therein. 
Accordingly, it is preferable that the outer case is formed 
of a steel plate having a predetermined strength. The outer 
case 11 is installed around the cavity 20 and includes an 

35 upper plate 11 covering a top and both sides of the cavity 
20, a base plate 13 protecting a bottom of the cavity 20, a 
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front plate 15 defining a front portion of the cavity 20, and 
a back plate 17 protecting a rear side of the cavity 20. 

Specifically, a latch hole 18 is perforated at a right 
side of the front plate 15. A latch, which will be described 
later, is inserted into the latch hole 18. Also, a latch 
board (100 in FIG. 2) is installed at a rear side of the 
latch hole 18, in more detail at a rear side of the front 
plate 15. The latch board fixes the latch and perforins a 
switching operation of controlling the on/off of the 
microwave oven by means of the latch. 

The cavity 20 is a space where food is heated and is 
formed in a rectangular box shape having a front opening. 
The food is loaded into and unloaded from the cavity 20 
through the front opening. The front opening is opened and 
closed by the door 40. A waveguide 21 for guiding the 
microwave generated by a magnetron into the cavity 20 is 
mounted on an outer upper surface of the cavity 20. A motor 
22 for driving a stirrer fan is installed at a side of the 
waveguide 21. 

The waveguide 21 may be installed on both an outer 
upper surface and an outer lower surface of the cavity 20. 
In this case, the microwave is radiated upward and downward 
in the cavity 20. That is, the microwave is radiated 
throughout the inner space of the cavity 20, thereby making 
the food cooked evenly. 

The electric component chamber 30 is a space defined at 
an inner right side of the outer case and receives a 
plurality of electric components for driving the microwave 
oven. A transformer 31, a magnetron 33, a blower fan 35, a 
capacitor 37 are installed inside the electric component 
chamber 30. A barrier 39 is disposed inside the electric 
component chamber 30, that is, between the transformer 31 and 
the blower fan 35. The transformer 31, the blower fan 35, 
the capacitor 37 and the barrier 39 are fixed to the upper 
surface of a sub-plate 14. The sub-plate 14 is installed 
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spaced apart from the upper surface of the base plate 13 by a 
predetermined distance. 

Among the electric components, the transformer 31 and 
the magnetron 33 generate the microwave radiated into the 
cavity 20. In the course of this process, the electric 
components are heated to increase the internal temperature of 
the electric component chamber 30 during heating the food. 
In order to cool down the heated electric components, an 
outer air must be introduced into the electric component 
chamber 30. The air introduction is achieved by the blower 
fan 35. 

A flat latch 41 and a hook latch 42 are protrusively 
formed at an inner side of the door 40, which is installed in 
the front side of the cavity 20. The flat latch 41 and the 
hook latch 42 are inserted into the latch board (100 in FIG. 
2) through the latch hole 18. The latch board 100 fixes the 
latches 41 and 42 such that the self-opening of the door can 
be prevented. A plurality of switches are further provided 
to detect the insertion of the latches 41 and 42 and control 
the operating state of the microwave oven. 

A structure of the latch board 100 will now be 
described in detail. FIG. 2 is a perspective view of the 
latch board. 

Referring to FIG. 2, the latch board 100 according to 
the present invention includes a base part 110, a tight 
contact part 130, a plurality of switches 150, 160 and 170. 
•];he base part 110 forms a bottom surface of the latch board 
100. The tightly contacting part 130 is formed at one end of 
the base part 110 and tightly contacts the latch board 100 
with the front plate 15. The plurality of switches 150, 160 
and 170 are formed at an inside of the base part 110. 

The respective elements installed in the latch board 
100 will now be described in detail. 

First, the base part 110 forms a backbone of the latch 
board 100. The plurality of switches 150, 160 and 170 and 
levers 210 and 230 are provided at an inside of the base part 



wo 2005/038351 



PCT/KR2004/002636 



110. The levers 210 and 230 operate the switches 150, 160 
and 170. In more detail, a plurality of fixing protrusions 
111 and hinges 112 and 113 are protrusively formed around a 
rotational center axis of the levels 210 and 230 in the 
5 inside of the base part 110. The fixing protrusions 111 fix 
the switches, and the hinges 112 and 113 hingedly fix the 
levers 210 and 230. Coupling holes 114 for fixing the latch 
board 100 to a rear side of the front plate 15 are formed on 
upper and lower ends of the base part 110. 
10 Also, the tight contacting part is tightly contacted 

with the rear side of the front plate 15, such that the latch 
board 100 is tightly fixed to the rear side of the front 
plate 15. A flat latch inserting opening 131 and a hook 
latch inserting opening 132 are perforated at an approximate 
15 middle portion of the tight contacting part 130. The flat 
latch 41 and the hook latch 42 of the door are inserted into 
the flat latch inserting opening 131 and the hook latch 
inserting opening 132, respectively. 

A monitor switch 150 is fixed on an inner upper portion 
20 of the base part 110 by a screw 115. The monitor switch 150 
is a kind of a contact switch that performs on/off operations 
and has a monitor button 151 that is disposed at a lower 
portion and operated by a first lever, which will be 
described later. Also, a primary switch 160 and a secondary 
25 switch 170 are provided at a portion spaced downward from the 
monitor switch 150 and are fixed by the screw 155 and the 
fixing ^protrusion 111, respectively. The ^circuit switches 
160 and 170 are contact switches that perform on/off 
operations and have circuit buttons 161 and 171 that are 
30 disposed at upper portions and operated by a second lever, 
which will be described later. 

In addition, the first lever 210 and the second lever 
230 are fixed to the hinges 112 and 113 of the base part 110. 
One side of the first lever 210 is hingedly fixed to the 
35 hinge 112 and one side of the second lever 230 is hingedly 
fixed to the hinge 113. Thus, the first and second levers 
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210 and 230 rotate around the hinges 112 and 113. Elastxc 
members (not shown) for directing the rotational directions 
of the levers 210 and 230 may be connected to the hinges 112 
and 113. The first and second levers 210 and 230 are pushed 
by the flat latch 41 and the hook latch 42 inserted through 
the latch inserting openings 131 and 132 and perform the 
rotational motion. Specifically, since a protrusion 211 is 
formed at a front end of the lever 210, the first lever 210 
can rotate faster when the flat latch 41 is inserted. Also, 
the first lever 210 can rotate slower when the flat latch 41 
is released. Of course, the rotational motion of the first- 
lever 210 is associated with the on/off of the monitor button 
151. Thus, if the first lever 210 rotates faster, the 
monitor button 151 also performs the on/off operation faster. 
If the first lever 210 rotates slower, the monitor button 151 

also rotates slower. 

FIG. 3 is a plan view of the first lever shown in FIG. 
1. A structure of the first lever 210 will now be described 
in detail with reference to FIG. 3. When the door is 
opened/closed, the protrusion 211 urges the first lever 210 
upward much faster due to the flat latch 41. Although it is 
most preferable that the protrusion 211 be integrally formed 
with the first lever 210, an additional member may be 
attached to one side of the first lever 210. 

Also, an inclined part 212 having a predetermined slope 
is formed at a lower portion of the protrusion 211. If the 
door is oper^ed, the inclined part 212 delays time necessary 
when the lever 210 is returned downward. In more detail, 
even when the first lever 210 is released by a predetermined 
distance, the first lever 210 can be firmly fixed because the 
position of the first lever 210 is supported in the upper 
direction. A pressing part 213 is formed at an upper portion 
of the first lever 210 and presses the monitor button 151 of 
the monitor switch 150. Like this, as the first lever 210 is 
rotated in a clockwise direction due to the first lever, the 
pressing part 213 presses the monitor button 151. 
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Alternatively, the first lever 210 may be formed in a 
shape of a triangular flat plate. A hinge 112 is formed at 
one edge and is operated around a rotational center of the 
first lever 210. A pressing part 213 is formed at another 
5 edge and comes into contact with the monitor button 151. A 
protrusion 211 and an inclined part 212 are formed at a 
further another edge. The protrusion 211 comes in contact 
with the flat latch 41 and the inclined part 212 is extended 
from the protrusion 211. If the flat latch 41 is inserted, 

10 an insertion end portion of the flat latch 41 first comes in 
contact with the protrusion 211. Therefore, the first lever 
210 rotates around the hinge 112 in a clockwise direction and 
the pressing part 213 comes in contact with the monitor 
button 151, such that the monitor switch 150 is operated. 

15 Then, the first lever 210 is rotated by more than a 
predetermined angle and comes in contact with the inclined 
part 212. Therefore, even if the flat latch 41 is inserted 
more, the insertion operation of the flat latch 41 is guided 
while the first lever 210 does not rotate. 

20 The operations of the protrusion 211 and the inclined 

part 212 will now be described. 

When the flat latch 41 is inserted, the insertion end 
portion of the flat latch 41 comes in contact with the 
protrusion 211 at the same time with the insertion operation 

25 of the flat latch 41. Thus, the first lever 210 swiftly 
rotates around the hinge 112 in a clockwise direction. After 
the flat latch 41^ is inserted by more than a predetermined 
depth and the monitor button 151 is off, the flat latch 41 
comes in contact with the inclined part 212. Thus, the flat 

30 latch 41 is guided to the inclined part 212 and is inserted, 
while the first lever 210 does not rotate. 

When the flat latch 41 is released, the flat latch 41 
is supported by the inclined part 212 before it is released 
by less than a predetermined depth,- such that the first lever 

35 210 does not rotate. Thus, the monitor button 151 maintains 
the off state due to the first lever 210. After the flat 

10 
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latch 41 is released by more than a predetermined distance, 
since the end portion of the flat latch 41 comes in contact 
with the protrusion 211, the flat latch 41 is guided close to 
the protrusion 211, while the releasing operation of the flat 
5 latch 41 is performed. Of course, the first lever 210 
rotates in a counterclockwise direction and the monitor 
button 151 is off. 

In other words, when the flat latch 41 is inserted, it 
swiftly comes in contact with the protrusion 211 such that 

10 the monitor switch 150 is rapidly off. Meanwhile, when the 
flat latch 41 is released, the flat latch 41 is supported by 
the inclined part 212, such that the monitor switch 150 
maintains the on state for such a long time. 

Like the first lever 210, the second lever 230 is in a 

15 hingedly fixed state and the rotational operation is 
performed by the hook latch 42 inserted into the hook latch 
inserting opening 132. The second lever 230 includes three 
extension parts, that is, an operation part 231, an upper 
protrusion 232 and a lower protrusion, which are extended 

20 around the hinge 113. 

In more detail, the operation part 231 comes in contact 
with the hook latch 4 2 and is urged upwards, such that the 
second lever 230 is rotated as a whole. Due to the rotation 
of the second lever 230, the upper protrusion 232 and the 

25 lower protrusion 233 are rotated at the same time. The upper 
protrusion 232 comes in contact with the circuit button 161 
of the primary switch \60 and controls the on/off operation 
of the circuit button 161. The lower protrusion 233 comes in 
contact with the circuit button 171 of the secondary switch 

30 170 and controls the on/off operation of the circuit button 
171. Also, after the hook latch 42 is completely inserted, 
the insertion end portion of the hook latch 42 is latched to 
the latch board 50, thereby preventing the self-opening of 
the door. 

35 The latch board' s operation of opening/closing the door 

will now be described in detail. 
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First, if the door is closed, the flat latch 41 and the 
hook latch 42 are inserted into the latch holes 18 of the 
front plate 15. Then, the flat latch 41 and the hook latch 
42 are inserted into the latch board 100 through the flat 
5 latch inserting opening 131 and the hook latch inserting 
opening 132 of the tight contacting part 130, respectively. 

Then, the flat latch 41 comes in contact with the 
protrusion 211 of the first lever 210 and urges the 
protrusion 211 upwards. Due to this operation, the first 
10 lever 210 rotates in a clockwise direction. Also, the hook 
latch 42 inserted together with the flat latch 41 urges the 
operation part 231 of the second lever 230 upwards. Due to 
this operation, the second lever 230 rotates in a clockwise 
direction. 

15 Meanwhile, due to the protrusion 211, the first lever 

210 operates before the second lever 230. Accordingly, due 
to the pressing part 213 of the first lever 210, the monitor 
button 151 of the monitor switch 150 is pressed before the 
circuit buttons 161 and 171 of the circuit switches 160 and 

20 170. 

Since the operation part 231 is urged upwards, the 
upper protrusion 232 and the lower protrusion 233 move 
downwards and thus the circuit buttons 161 and 171 of the 
primary switch 160 and the secondary switch 170 are pressed 

25 at the same time. 

The flat latch 41 is guided and slid by the inclined 
part 212 of the first lever 210. Likewise, the inclined part 
212 of the first lever 210 is supported by the upper end 
portion of the flat latch 41. When the flat latch 41 is 

30 guided by the inclined part 212, the original position of the 
first lever 210 is supported without rotation. Also, the 
hook latch 42 supports the lower end portion of the operation 
part 231 of the second lever 230. 

As described above, the difference in operation time of 

35 the monitor switch 150 and the circuit switches 160 and 170 
may be increased by the protrusion 211 and the inclined part 
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212. According to a test, in case the door was closed, when 
the protrusion 211 and the inclined part 212 were not formed, 
the difference in operation time of the monitor switch 150 
and the circuit switches 160 and 170 was 0.0056 second. 
5 However, when the protrusion 211 and the inclined part 212 
were formed, the difference in operation time was 0.0128 
second. That is, it could be observed that the difference in 
operation time was increased as much as 0.0072 second. Of 
course, other conditions, such as the closing time of the 
10 door, were tested in the same state according to the 
presence/absence of the protrusion 211 and the inclined part 
212. 

Accordingly, the monitor switch 150 is turned on faster 
than the circuit switches 160 and 170 by 0.0072 second. Like 

15 this, if the switching time is controlled, the current 
applied to the circuit switches 160 and 170 does not almost 
flow through the monitor switch 150, thereby obtaining the 
stability and reliability 6f the drive circuits of the 
microwave oven. For example, even when the user closes the 

20 door strongly, the current applied to the circuit switches 
160 and 170 does not almost flow through the monitor switch 
150. 

A relationship between the operation of opening the 
door of the microwave oven and the operation of the switches 

25 150, 160 and 170 will now be described. In the case of 
opening the door, the hook latch 42 moves downwards and then 
the door is opened. Meanwhile, th^ operation of the monitor 
switch 150 and the circuit switches 160 and 170 are opposite 
to the case of closing the door. 

30 In more detail, if the second lever 230 rotates in a 

counterclockwise direction due to the release of the hook 
latch 41, the upper and lower protrusions 232 and 233 of the 
second lever 230 move upwards. Accordingly, due to the 
simultaneous restoration of the circuit buttons 161 and 171 

35 of the circuit switches 160 and 170, the circuit switches 160 
and 170 are turned off. Like this, the circuit switches 160 
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and 170 are turned off before the monitor switch 150. It is 
because the circuit switches 160 and 170 directly turn off 
the circuit buttons 161 and 171 in association with the 
release of the hook latch, while the monitor switch 150 can 
5 operate after the flat latch 41 is completely released 
downwards . 

When the flat latch 41 is released, it moves along the 
inclined part 212 and the protrusion 211 of the first lever 
210 in sequence. In other words, the first lever 210 can be 

10 returned downwards only after it escapes the inclined part 
212 and the protrusion 211. Thus, the counterclockwise 
rotation of the first lever 210 is delayed as much as the 
duration when the flat latch 41 is supported by the inclined 
part 212. Also, the first lever 210 operates later than the 

15 second lever 230. Of course, if the counterclockwise 
rotation of the first lever 210 is delayed, the on operation 
of the monitor button 151 is also delayed .as much. 

A test was carried out so as to prove the above result. 
From the test, it was observed that the difference in 

20 operation time of the monitor switch 150 and the circuit 
switches 160 and 170 was increased in the opening of the 
door. In other words, under the same conditions, the 
difference in operation time is 0.0224 second when the 
protrusion part 211 and the inclined part 212 are absent. 

25 However, when the protrusion 211 and the inclined part 212 
were present, the difference in operation time was 0.0388 
seaond. That is, it was observed th^t the difference in 
operation time was increased as much as 0.0114 second. 

Accordingly, it can be seen that the circuit switches 

30 160 and 170 are turned off faster than the monitor switch 150 
by 0.0114 second. In this case, since the time difference 
for which the current flowing through the circuit switches 
160 and 170 does not flow through the monitor switch 150 is 
large, the microwave oven can operate more stably. For 

35 example, even when the user opens the door strongly, the 
monitor switch 150 is turned on after the circuit switches 

14 
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160 and 170 are stably turned off. Therefore^ the current 
does not flow from the circuit switches 160 and 170 to the 
monitor switch 150^ and the vice versa. Also, the current 
does not flow between the circuit switches 160 and 170. 

As described above, when the door is closed, the 
monitor switch operates before the circuit switches. 
Meanwhile, when the door is opened, the monitor switch 
operates after the circuit switches. In other words, the 
difference in operation time of the switches are increased as 
much. Thus, the influence between the circuits is reduced 
such that the microwave oven operates more stably. 

It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this 
invention provided they come within the scope of the appended 
claims and their equivalents. 

Industrial Appllcablll-ty 

20 According to - the present invention, in the 

opening/closing of the door, the current does not flow 
between the monitor switch and the circuit switch and also 
between the primary switch and the secondary switch. Thus, 
it is possible to prevent the internal circuits of the 

25 microwave oven from being shorted. 

In addition, since the short circuit is prevented, the 
circuits %of the microwave oven can maintain t?he normal state 
such that the microwave oven operates stably. 

30 
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